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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS: 

1 * ^ A method of forming a material capable of being 

f applied to a surface, the method including the steps 
' \ of : 

(a) providing precursors capable of reacting to form 
\Bl gel; 

\]d) reacting the precursors together to form the gel; 
(c^ adding a particulate material to the gel to form 
a mixture, the particulate material being capable of 
10 chemically bonding with the gel; and 

(d) treating the mixture such that a modified gel is 
formed^ in which the particulate material is bound to 
the gel ,\ and the modified gel is capable of forming a 
surface which is chemically hydrophobic and has a 
15 surface roughness which physically enhances the 

surface hydrophobic ity, such that water has a contact 
angle on the surface of at least 150°. 

2. The method according to claim 1 wherein the modified 
gel is capable ^f forming a hydrophobic surface on 

20 which water has contact angle of at least 155°. 

3 . The method according to either claim 1 or claim 2 
wherein the modified gel is capable of forming a 

V 

hydrophobic surface ^n which water has a contact 
angle of at least 160^. 
25 4. The method according to\any one of the preceding 

claims wherein the modified gel is capable of forming 
a hydrophobic surface on wkich water has a contact 
angle of at least 165°. \ 

5 . The method according to any o^e of the preceding 
30 claims wherein the precursors provided in step (a) 

include at least water, a solvent, and a metal 
alkoxide . \ 

6 . The method according to claim 5 wherein the solvent 
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comprises an alcohol . 
VThe method according to claim 6 wherein the alcohol 
ite selected from the following group: 
methanol ; 
ethanol ; 
isop^opanol ; 
and bi^anol . 

The met\hod according to claim 5 wherein the solvent 
is selected from a group comprising: hexane; and 
diethyl eVher. 

The methodX according to any one of claims 5-8 wherein 

the metal alkoxide is selected from the following 

group : ^ 

tetramethoxysilane ; 

tetraethoxysilane ; 

titanium tetraiaopropoxide ; 

titanium tetramethoxide ; 

titanium tetraetho^ide ; 

titanium tetrabutox^de; 

zirconium n-butoxide\ 

The method according t^ any one of the preceding 
claims wherein step (b) \pf reacting the precursors 
together comprises refluxing the precursors for an 



extended period. 

The method according to anyW of the preceding 

claims wherein the particulate material comprises 

\ 

particles having substantially \equal diameters. 
The method according to any one ^of claims 1-10 
wherein the particulate material comprises particles 
having a spectrum of diameters . \ 

The method according to either claiiA 11 or claim 12 
wherein at least some of the particleV have diameters 
within a range from 1 nanometer to 1 micrometer. 
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The method according to either claim 11 or claim 12 
whei^ein at least some of the particles have diameters 
withi\i a range from 1 nanometer to 100 nanometers. 
The method according to claim 11 wherein 
substantially all particles have diameters within a 
range from 1 nanometer to 500 micrometers. 
The method according to either claim 11 or claim 12 
wherein the\ particles have a primary particle 
diameter in a range from 5 nanometers to 50 
nanometers . \ 

The method according to either claim 11 or claim 12 
wherein the particles have an average particle size 
in a range from 5 nanometers to 2 0 nanometers. 
The method according to either claim 11 or claim 12 
wherein the averag^ particle size is about 15 
nanometers . ^ 

The method according ^o any one of the preceding 
claims wherein the method includes a further step 
prior to step (d) , the ktep comprising mixing a 
polymer component into the gel, the polymer component 
being capable of bonding tirith the gel and particulate 
material during step (d) . V 

The method according to claim 19 wherein the polymer 
material is either hydrophobrt: or rendered 
hydrophobic during step (d) . \ 

The method according to any one \pf the preceding 
claims wherein the method includes a further step 
prior to step (d) , the further ste^ comprising adding 
a surface modifier to the gel, the ^iirface modifier 
being capable of increasing the intrinsic chemical 
hydrophobicity of a hydrophobic surface formed with 
the modified gel. 

The method according to claim 21 wherein Vhe surface 
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modifier further enhances bonding between the 
particulate material and the gel . 

ihe method according to either claim 21 or claim 22 
wfterein the surface modifier is a compound including 
on4 or more hydrophobic groups and one or more 
condensation cure groups. 

The method according to claim 23 wherein the one or 

more hydrophobic groups include one or more of the 

following groups: 

methyl ; \ 

ethyl ; \ 

vinyl ; \ 

trif luoropro£?yl . 

The method according to either claim 23 or claim 24 
wherein the one\or more condensation cure groups 
include one or more of the following groups: 
acetoxy ; 
enoxy ; 
oxime ; 
alkoxy ; 

amine . \ 
The method according to any one of the preceding 
claims wherein the particulate material comprises a 
f lame-hydrolysed silica powder, and the gel comprises 
a silicon dioxide gel. \ 

The method according to any one of the preceding 
claims in combination with clairh 19 wherein the 
polymer component comprises polyd^methylsiloxane 
(PDMS) . 

A method of forming a coating on a ^lbstrate, 
comprising the steps of 

forming a modified gel in accordance w\th the method 
of any one of the preceding claims; 
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applying the modified gel to the substrate; and 
treating the applied modified gel such that a coating 
is formed on the substrate, the coating having a 
surf ace\ which is chemically hydrophobic and has a 
surface Voughness which physically enhances the 
surface nydrophobicity , such that water forms a 
contact angle of at least 150°. 
The me thod\ according to claim 2 8 wherein the 
hydrophobic\ surf ace of the coating is such that water 
forms a contact angle on it of at least 155°. 
The method according to claim 2 8 wherein the 
hydrophobic surface is such that water forms a 
contact angle \n it of at least 160°. 
The method according to claim 2 8 wherein the 
hydrophobic surface is such that water forms a 
contact angle on \it of at least 165°. 
The method according to any one of claims 1-31 
wherein the modified gel is in the form of a slurry. 
The method according to any one of claims 2 8-32 
wherein the step of applying the modified gel to the 
substrate comprises us^ing one of the following 
techniques : 
spin coating; 
dip coating; or 
spray coating. 

The method according to arw one of claims 28-33 
wherein the step of treatina the mixture comprises 
drying the applied modified >gel such that a solid 
coating is formed. 

The method according to claim ^94 wherein the step of 
drying includes a step of heating the applied 
modified gel to a temperature whi^h is sufficient to 
evaporate any solvents . 
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The rftethod according to either claim 34 or claim 35 
wherein, the step of drying the coating comprises 
heating Vhe coating to a temperature in the range 
from 12 0°\to 4 00°C. 

A modifiedVel produced by a method in accordance 
with any one\of claims 1-27. 

An object having a surface, at least a portion of 
which is coateckwith a hydrophobic coating formed 
from a modified §el made by a method in accordance 
with any one of clWim 1-27. 

A hydrophobic coatiAa produced by a method in 
accordance with any oi^e of claims 28-36. 
An object having a surface, at least a portion of 
which is coated with a hydrophobic coating produced 
by a method in accordance ^ith any one of claims 28- 
36. 



A method oSL forming a material capable of being 
applied to surface, substantially as herein described 
with reference^ to the accompanying examples and 
Figures . 

A method of forming a coating on a substrate 
substantially as herein described with reference to 
the accompanying exanroles and Figures. 
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